Social networking sites (SNS) have become more prevalent over the previous decade. Interactive design and addictive characteristics have made SNS an almost indispensable part of life, particularly among university learners. Previous studies have shown that excessive use of SNS adversely affects learners' academic success as well as mental health. However, still now, there is a lack of clear evidence of the actual rationalization behind these adverse effects. Concurrently, any significant preventive measures are not yet introduced to counter the excessive use of SNS, particularly for students. To bridge this gap, considering a view of 1862 students (male = 1183, female = 659), the current study investigates how and in which way spending time in SNS negatively influences students' academic performance. Correlation and regression analyses showed that there is a powerful negative correlation between students' spending time in social media (STISM) and their educational outcome. Simultaneously, our investigation indicates that classroom standing social media use and late night social media use result in poor educational outcome of the students. Based on the findings of the investigation, an Android based application framework called SMT (Social Media Tracker) is designed and partially implemented to minimize the engagement between students and SNS.
I. INTRODUCTION
Social media has now become one of the most important channels of communication. It allows people to connect far and near. Over the previous decade, the popularity of social networking sites like Facebook, WhatsApp, WeChat, Instagram, Twitter, etc. has risen rapidly. This is very likely because it is widely used by college, university and youth pupils to access the world's network. According to Statista [1] , in the first quarter of 2019, Facebook had 2.38 billion monthly active users. Twitter had more than 330 million monthly active users worldwide as of the first quarter of 2019 [2] . On the other hand, WhatsApp had more than 500 million monthly active users worldwide as of the first quarter of 2019 [3] . Simultaneously, video games also have become a popular way of virtual communication. This clearly indicates that Social Networking Sites are rapidly getting popular. A large proportion of total users of social media are students and it is exponentially growing day by day. There is no doubt that social media has many beneficial effects. At the same time, today, particularly in students, adverse effects are becoming greater. Social media's dark side involves decreasing academic achievement [4, 5] , increasing anxiety [6] , cyberbullying [7, 8] , addictive behaviour [9] , deprivation of sleep [10] , sexting [11] and much more, which are major concerns. It is obvious that Social Medias are designed to be addictive as much as possible for financial gain. According to [12] , for economic gain, social media businesses intentionally addict consumers to their products. Most of the social media companies hire ‗attention engineers' because they want to make sure that their users give as much as time on their sites and they always try to make their product as addictive as possible. As a consequence, individuals in social media are unconsciously wasting a lot of time. The main problem is that students are also using and becoming addicted to social media. Spending enormous time in social media is affecting their academic performance negatively. At the same moment, excessive use of social media creates various health issues such as poorer sleep quality, anxiety, loneliness, and less self-esteem. However, still now, there is a lack of clear evidence of the actual rationalization behind adverse effects of social media. On the other hand, any significant preventive measures are not yet introduced to counter the excessive use of SNS. The purpose of the study is to find out how social media adversely impacts on student's academic result and introduce the effective preventive measures to minimize the negative effects. However, the following specific objectives have been pursued in order to achieve the main goal of this paper:
1) Finding out the correlation between STISM and student's academic outcome (SGPA) and exploring the intensity of this connection.
2) Exploring, how STISM numerically predicts SGPA of students.
3) Investigating on how social media influence male and female students in everyday life. 4) Finding effective solutions against the adverse effects of social media and develop an android based application to minimize the engagement between students and SNS. www.ijacsa.thesai.org
II. LITERATURE REVIEW
In order to attain sustainable education, SM (Social Media) currently plays an indispensable role in the learning behavior of university learners [13] . Globally, SM's use is growing. SM's effect on sustainable education is becoming an important and driving factor. It has undoubtedly become a significant means of communication for learners, especially at the stage of higher education. Connecting and communicating through SNS is now one of the most significant characteristics in the life of college learners. Texting, graphical messaging, sharing, and viewing academic and non-academic things may influence the academic lives of learners, particularly their academic performance [14] . Social media has so many beneficial effects on education. As well as multiple dark sides have become a matter of huge concern, particularly for learners at tertiary level. Most of the time students use social media for entertainment, sharing thoughts with friends. In this way they use social media for non-academic purpose rather than academic purpose. According to [4] , the use of social media for educational reasons was not an important predictor of academic performance, while the use of social media for nonacademic reasons and social media multitasking considerably anticipated to be poor academic performance. Students are concurrently engaged in various tasks and while studying and attending school, they are writing, reading and using social media which contributes to obtaining their lower GPA [15] . In [5] , the research reveals that time spent on Facebook was considered to be negative for freshmen. But why does nonacademic uses of social media have a negative impact on the student's academic outcome? According to [16] , during class session social media uses have a direct and adverse effect on the academic achievement of the student. This distracts learners to focus on the class lessons. The use of social media in classrooms frequently decreases attention towards the quality of lectures which leads to missing lesson information and damaging academic effectiveness. On the other side, the addictive use of social media is associated with reduced selfesteem, anxiety, depression, and bad quality of sleep that adversely affects the academic outcome. According to [17] , adolescents who use more social media both in general and at night and those who are more emotionally attached in social media experienced poorer quality of sleep, reduced selfesteem, and greater rates of anxiety and depression. The use of social media over 2 hours per day is linked to bad mental health self-rating and feelings of elevated psychological distress and suicidal ideation [18] . But question is why social media is addictive? Why do individuals spend time there? Probably the answer is dopamine. Dopamine is produced deep in the midbrain and released throughout the brain in many separate fields. These regions are mainly accountable for learning, habit-forming, and addiction-related behaviors [19] . According to [20] , dopamine is a neurochemical that is produced in different areas of the brain and is critical in all kinds of brain activities. It improves overall excitement and goal-driven behavior. Ex-Facebook VP of user growth said that Social media (Facebook) promotes short-term dopamine drivers feedback loops which are destroying the society [21] . Another past study [22] revealed that results on social media users from neurological and psychiatric exams indicate that comparable biological and psychological symptoms of alcohol, cigarette and drug addicts are seen in active social media users. In Internet addicts, there are some frequent symptoms shown such as depression, death and suicidal ideas, low self-esteem, loneliness and social isolation (see Table VII ). Most of the previous studies have discussed the negative aspects of social media overuse but did not discuss in depth whether and how it has a negative impact on the academic performance of students. At the same time no significant action has been taken to mitigate this issue, particularly for students. A few android-based applications have been identified that can be used to mitigate this issue, but none of them were designed for students in particular (see Table VI ).
III. RESEARCH METHODOLOGY
The primary purpose of the present study is to explore how excessive use of social media negatively impacts on students' academic performance at university level. As well as develop an android based application to minimize the engagement between students and SNS. To present the overall study, the methodological portion has been split into several sections.
A. Primary and Secondary Data
A substantial literature review was performed at the beginning of the study to identify the gap in the existing studies. Simultaneously, significant study issues were found through literature review which assisted to collect relevant data. This study was conducted between July 2018 and June 2019 at Daffodil International University, Dhaka, Bangladesh. Primary data was collected through both field survey and online survey. A web-based questionnaire (Google form) was sent to the students' school e-mail addresses with information about the study and survey paper (offline) were distributed to undergraduate students during class time to participate.
B. Measures and Participants
Five multiple-choice questions along with two general questions where respondents had to input number (SGPA and Spending time in social media), were included in the survey questionnaires. In order to fulfill the research objective and achieve the effective outcome, the following questionnaires were asked to participants -How much time you spend in social media in average?‖, -What was your SGPA (Semester Grade Point Average) in previous semester‖, -Do you think social media has positive impact on your academic result?‖, -Do you ever used social media in classroom?‖, -When you spend "most of the time" in social media?‖ and -When you use social media for academic purposes?‖. A total of 3500 questionnaires were distributed and 1842 valid responses were gathered (field survey: 1267 internet survey: 595), including spontaneous female (35.8%) and male (64.2%) participants. The ethical factors of the respondent have been closely assured to keep their privacy strictly and confidentially secret. The school administration also approved the ethical permission.
C. Data Preprocesing
In order to obtain the precise value, dataset was fully prepossessed until irrelevant, incomplete, inconsistent information were removed. Several python libraries were used to preprocess the raw data. To discover outliers we used box www.ijacsa.thesai.org plot and Interquartile Range (IQR) measures as a part of data preprocessing. A boxplot is a graph that provides a good idea of how the information values are distributed. It is a standardized way to display information of distribution. Simultaneously, IQR says how the "center" values are spread out; it can also be used to say when some of the other values are "too far" from the main value. These points "too far" are called "outliers,‖ As outliers negatively influence actual findings, we removed all outliers.
D. Data Analysis a) Correlation Analysis: 4 correlation statistics (Spearman, Pearson r, Kendalltau and Point Biserial) were followed to assess the strength and direction (either positive or negative) of the relationship between two factors (Spending time in social media (STISM) and Semester Grade Point Average (SGPA)). The value of the correlation coefficient differs between + 1 and -1 in terms of the intensity of the connection. A value of ± 1 refers to an ideal degree of connection between the two variables. The connection will be weaker as the correlation coefficient value goes close to 0.
The sign of the coefficient shows the direction of the relationship; + sign shows a positive connection and -sign indicates a negative connection.
b) Regression Analysis: The correlation only determines the relationship between two factors and reflects the linear relationship. But regression depicts the numerical relationship between an independent variable and the dependent variable. As we also required to understand how STISM affects SGPA, we used linear regression determining STISM as an independent variable and SGPA as a dependent variable.
IV. DESCRIPTIVE ANALYSIS

A. Respondents based on Gender
3,500 survey questionnaires had been distributed to collect the primary data, over the university students. Total 1918 responses were collected and preprocessed. After removing the irrelevant, incomplete, inconsistent records, 1842 records were selected for analysis. Table I shows the frequency distribution and percentage of students according to gender. There was a spontaneous response from both male and female participants. The proportion of participants among male and female were 64.2% and 35.8%, respectively where the participants ' age ranged from 19 to 25.
B. Use of Social Media Affecting Academic Grade
The application of social media has become a prevalent phenomenon among all age groups. This is more common among adolescents and young adults. It is evident that students using social media for a longer period of time adversely affect academic achievement. Table II demonstrates a descriptive summary of academic grades achieved by students and corresponding spending time in social media. At the same time, it shows that the students who are good in terms of academic results spent less time on social media. On the other hand, students spending an enormous amount of time on social media have obtained poor academic results. For male students who achieved A+ (SGPA) and A (SGPA), they used Social Media (SM) for 2.19 hours and 2.02 hours respectively. On the other hand, the majority of them performed poor grades (e.g. C and D) when they spent a longer period of time in SM (e.g. 7.43 and 8.18 hours). Like the male, female also showed the same tendency. Those female students achieved good academic results (e.g. A+, A, A-, B+) spent less amount of time in social media. At the same time, female students with the poor academic result (C+, C, D) spent a longer amount of time on social media. 
C. Relationship between Spending Time in Social Media (STISM) and Semester Grade Point Average (SGPA)
Addictive use of social media wastes a lot of time that adversely affects the educational outcome of students. To evaluate the correlation between STISM and SGPA, we performed 4 distinct correlation statistics (Spearman, Pearson r, Kendalltau, and Point Biserial). Simultaneously regression analysis was performed to demonstrate how SGPA is numerically related to the STISM. According to the findings of the correlation analysis (see Table III and Table IV) , it is shown that STISM and SGPA are highly negatively correlated both for males and females. For male, the correlation coefficients are Spearman = -0.747, Pearson r = -0.720, Kendalltau = -0.595 and Point Biserial = -0.720. Simultaneously, for female the correlation coefficients are Spearman = -0.787, Pearson r = -0.751, Kendalltau = -0.635 and Point Biserial = -0.751. Table III, Table IV , Fig. 1 and Fig. 2 ) also represents that as an independent factor STISM negatively impacts dependent factor SGPA. For males, the slope of the regression line is b1 = -0.140, R square is 0.519, Adjusted R Square is 0.518 and for females, the slope of the regression line is b1= -0.135, R square is 0.563, Adjusted R Square is 0.5626. www.ijacsa.thesai.org 
Regression analysis (see
D. Using Social Media During Class Time
The use of social media during class time can be distracting, especially when students use their phones to check Facebook, Twitter, Snapchat, YouTube, Instagram or any other social platforms. As a consequence, their concentration diverts to non-academic operations instead of concentrating on the lesson. We questioned students whether they were using social media in the classroom. About 35.05 percent of students said they used social media in classrooms and 64.95 percent said they didn't use social media in classrooms. We further explored the relationship between classroom-standing social media use and the educational outcome of the student. The result from observation shows in Table V that students who used social media in the classroom, their educational outcomes were relatively worse than those who did not use it during school time. More specifically from Table V, it can be concluded that students both male and female who did not use social media during class time achieved higher grades such as A+, A, A-, B+.
E. Social Media for Academic Purpose
Social media provides numerous possibilities for rapid and effective communication with academia. It enables students to interact among themselves both for academic and nonacademic purposes. However, we attempted to figure out the length of engagement in social media for academic purposes. Fig. 3 shows that the majority of the students (42%) use social media for academic purposes before the exam. The research also reveals that 26% of students use social media every day and 32% use every week for educational purposes. So, it is clear that the majority of the students use social media as a tool for entertainment rather than academic purposes. We questioned the students whether they believe that social media positively affects their academic outcome. In response to this question, 43.55 % replied that the use of social media did not result in a positive effect. As well as 29.72 % of students thought that social media caused a positive effect on their educational outcome and 26.73 % said that it had both positive and negative effects on their academic outcome.
F. Student's most Preferred time in Getting Engaged at Social Media
The use of social media is associated with significant sleep-related results such as a smaller amount of nighttime sleep hours that leads to poorer quality of sleep. We asked students when they prefer spending most of their time on social media. 40.67% female and 45.48% male students replied that they spend most of their time in social media at late night (see Fig. 4 ).
(IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 10, No. 12, 2019 546 | P a g e www.ijacsa.thesai.org 28.98% female and 26.37% male students answered that they spend most of their time on social media at night. Also ‗12.14% female and 11.31% male', ‗7.13% female and 7.10% male', ‗4.86% female and 4.84% male' and ‗6.22% female and 4.91% male' students prefer spending most of their time in social media at evening, afternoon, noon and morning respectively.
V. CAUSE IDENTIFICATION OF ADVERSE EFFECTS OF SOCIAL MEDIA
Some significant factors that negatively impact the academic performance of learners are recognized according to the results of the present research and substantial literature review. All of these factors are directly linked to the excessive use of social media. Fig. 5 represents how SNS impacts on students' academic performance. Excessive SNS use is responsible for aggressive behaviors, lower self-esteem, anxiety, depression, lack of concentration, poor sleep quality, loneliness, fear of missing out, etc. All those factors impact students' academic results badly. 
VI. SOLUTION
A. Related Android Application Review
Currently, more than 65 social networking sites are available in this world. Among them, 15 to 20 sites are dominating the world. However, there are few apps designed to efficiently regulate social networking sites. Among them, very few are popular and at the same time, they have some common features. The primary objective of these apps is to enable users to monitor their phone time and minimize distraction. These application helps to break users' habits, avoid distracting themselves by their phone, or just offer themselves some time off. As a result, users become able to lead an addiction-free life. This application has some unique features (parental control on SNS) along with the existing features that are different from other applications. At the same time, long research has conducted before designing this application which makes this app to be effective as much as possible. Concurrently this application is specially made for students. From this view, this app is unique to focus on students more than others. Table VI shows that all previous applications are made for all general users. Any of the applications are not specially made for students. However, our proposed are specially made for students to use. www.ijacsa.thesai.org 
B. Implementation of Android Application
Finding effective solutions against the adverse effects of social media and develop an android based application to minimize the engagement between students and SNS were the key objects of the current study. An android based framework has been proposed and partially implemented to acquire the desired goal. The proposed framework, named Social Media Tracker (SMT), has been illustrated in Fig. 6 . The overall framework was split into three phases (User Authentication, Background Activities, and Foreground Activities). In Back End, both real-time (firebase) and local time (SQLite) database were used to keep the data save. Fig. 7 represents the application diagram which provides a high-level graphical view (Front End) of the overall process of the application.
A starting page (see Fig. 8 ) will appear at the beginning of the installation of this application and at the same time, users will able to see the usage access of this app as shown in Fig. 9 . Users must need to read the terms and conditions (see Fig. 11 ) before continuing the further steps. They need to explain when establishing a new account if they want parental control on or off (see Fig. 10 ). If a user permits parental control, he/she has to finish the process of signing up (see Fig. 6 ); otherwise, the user can just skip this feature. If the registration method is successful, an email will be sent to the parent's email address for verification. In order to monitor children's activities (see Fig. 6 ), parents need to install this application to parent's android device. After verification, a parent will be able to see (usage time of SNS and other applications) and monitor (Check time limit, set maximum usage limit for SNS) the activities of children from parent's device (see Fig. 14,  Fig. 15, Fig. 16 and Fig. 17 ). If children cross the time limit for any application, a warning message will be appeared to children's devices (see Fig. 13 ). At the same time, children will not be able to set time limits for SNS while parental control is on (see Fig. 12 ). But if the user skips parental control during the authentication stage, they will inspect their own activities and set a maximum time limit for any application running on their Android device (see Fig. 6 ). (IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 10, No. 12, 2019 550 | P a g e www.ijacsa.thesai.org 
VII. RESULTS AND COMPARATIVE DISCUSSION
SNS is becoming the most significant means of communication. Students use social media both for academic and non-academic purposes. Recently, several studies reported [5, 7, 9, 10, 3] the negative impacts of social media on student's academic outcomes. Engaging in social media for a longer period of time plays an important role to be excessively addictive. The main aim of the research was to find out how adverse effects of social media negatively impacts on the educational outcome of the students and to introduce an effective solution to minimize this problem. We attempted to investigate the correlation between social media spending time and academic performance among students using Regression and correlation analysis. Result shows that spending time on social media and academic outcome of students are strongly negatively correlated both for male (b1=-0.1401, R square = 0.519, Adjusted R Square = 0.518, Spearman = -0.747, Pearson r = -0.720, Kendalltau = -0.595 and Point Biserial = -0.720.) and female (b1=-0.135, R square = 0.563, Adjusted R Square = 0.5626 , Spearman = -0.787, Pearson r = -0.751, Kendalltau = -0.635 and Point Biserial = -0.751). Our findings demonstrate that male students spend an average of 4.74 hours per day on social media and female students spend an average of 4.64 hours per day. The study also reveals that learners who spent less time in social media had excellent SGPA and those who engaged for a longer period in social media have achieved poor SGPA (see Table I ). This clearly proves that spending excessive time in social media negatively impacts on the academic result. We also attempted to comprehend the reason for the adverse correlation. Our finding indicates that during class time a big percentage of students (35.05%) use social media. It can be distracting on the way of learning. As a consequence, instead of focusing on the class, their concentration diverts into non-academic activities. It might be a reason behind bad academic outcomes. Our findings indicate that students having good academic results have a lower tendency to using social media in the classroom than students having bad academic results. It has been noticed that most learners use social media at night (male=26.37%, female=28.98%) and late-night (male=45.48%, female=40.67%) which is the key reason behind the poor quality of sleep. It is another reason behind less concentration in the classroom. Since most social media platforms are free, they attempt to get as much attention and time as possible from their users. They pursue the dopamine-driven feedback looping method to capture users' attention to make the platform as addictive as much as possible, which causes poor academic performance, poor sleep quality, anxiety, lack of concentration, waste of time etc. As students unconsciously waste a lot of time in SNS, it negatively impacts their academic performances. Previous studies have shown (see Table VII ) that heavy use of SNS has several adverse effects on both the academic and mental health of learners. However, the lack of clear evidence and real rationalization makes the whole thing blurry. At the same time, previous studies did not introduce (see Table VII and Table VI ) any significant preventive measures to counter the excessive use of SNS, particularly for students. To cover this gap the current study has proposed and partially implemented an android based application SMT to reduce the engagement students and SNS. Along with adult students, guardians can also use this application to monitor and regulate their children's activities. As a result, this application ensures to protect students from the over-use of SNS and help them not to be addictive to SNS. Daily more than 2 hours of SNS use is correlated separately with bad mental health self-rating and elevated psychological distress and suicidal ideation experiences. Findings also reveal that excessive SNSs may be the reason for bad mental health.
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This study examined the relationships of SM addiction to mental health and academic performance of college learners by exploring the role of selfesteem as a mediator for relationships, and further evaluated the efficacy of an intervention in decreasing addiction to social media and its potential negative results.
The study discovered that SM addiction was negatively correlated with the mental health and academic performance of the learners and that self-esteem mediated the relationship between SM addiction and mental health.
No [35]
2018 SNS 180 [16] [17] The purpose of this research was to clarify the correlations between family support, academic stress, use of social network site (SNS) and insomnia in adolescents Major variables connected with adolescent insomnia are the reasons for SNS use, duration of SNS use, and academic stress. In order to decrease insomnia, these elements should be integrated into multi-component instructional interventions aimed at both adolescents and parents.
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VIII. CONCLUSION
Interactive architecture and addictive functionality have made SNS a vital part of life. Excessive use of social media, particularly for students, has nowadays become a global problem. Addictive use of SNS adversely affects the students' academic performance as well as mental health. The current study found a significant negative correlation between the time spent on social media by students and their academic outcomes. Our investigation shows that students who spend an enormous amount of time in SM achieve poor academic performance compared to those who spend less time in SM. The findings of this study also revealed that students usually use social media for academic purposes just prior to the exam and use SM as an entertainment tool for most of their time. Concurrently, students generally prefer using SM at late night which is responsible for their poor quality of sleep. To minimize the engagement between students and SNS (Social Networking Sites), an Android based application framework called SMT (Social Media Tracker) has been proposed and partially implemented.
